The Medical Research Council Medicinal Plants Survey in its expedition to Africa collected many specimens of the seed of Strophanthus hi8pidus P.DC. and S. sarmento8us P.DC., mostly from individual plants, in order to investigate the occurrence of sarmentogenin, a substance which forms a possible starting material for the production of cortisone. The isolation of sarmentogenin from certain of these seeds has already been reported (Callow, Meikle & Taylor, 1951) .
The present paper is a report on the preliminary investigation ofall the samples collected, and reveals certain interesting features about the distribution of cardiac aglycones in various Strophanthus species.
As the examination of each seed sample by isolation of the constituents might take several years for completion, a method has been developed for the routine semi-micro investigation of the easily hydrolysable glycosides of the seeds. These easily hydrolysable glycosides , which are completely hydrolysed by refluxing for half an hour in 50% aqueous methanol which has been made 0-1N with respect to sulphuric acid, are those in which the steroidal portion of the molecule is directly attached in a glycosidic linkage to a 2-deoxy sugar. Most of the best known glycosides belong to this group, which is much easier to investigate than the group in which the aglycones are directly attached to 'normal' sugars carrying a hydroxyl group at C(2), such as glucose or rhamnose, where isolation of the intact aglycone is usually difficult and has in several cases not yet been achieved. Investigation of the 'normal' glycosides in our seed samples has so far only been carried out in selected cases.
The paper-chromatographic method of Zaffaroni, Burton & Keutmann (1950) Table 1 . This system proved to be satisfactory for general use, although when only the more polar genins were present, the use of 60 % methanol was found to give rather better separations. For substances which proved to flow at inconvenient rates in these systems modifications were made as described by Bush (1952) .
In general it has been found that the R, value decreases the larger the number of polar groups in the molecule, where these are widely separated; but where two or more polar groups occur close together, as in periplogenin, some form of vicinal action occurs which greatly increases the rate of flow.
The limitations of the method should be noted. Thus, whilst substances of only slightly different structure, such as digitoxigenin and uzarigenin which differ only in the configuration at C(5), can be separated quite adequately, other pairs of substances which differ widely in structure may have almost identical R. values. An example of this is provided by 'P '-anhydrosarmentogenin and the partially acetylated sarnovide derivative (Callow & Taylor, 1952) which were for some time thought by us to be identical.
EXPERIMENTAL
A sample (1 g.) of the seed to be investigated was ground in a coffee mill and then extracted in a Soxhlet apparatus with methanol (150 ml.) for 2 hr. The extract was then evaporated to 25 ml., diluted with water (5 ml.) and extracted with light petroleum (3 x 25 ml.). The aqueous solution was then diluted with 0-1 N-H2SO4 (30 ml.) and refluxed for 30 min. After cooling, the solution was extracted twice with CHC13 (2 x 50 ml.) and the extract evaporated to 5 ml. One drop of this extract was sufficient for paper chromatography in the case of a seed with an average glycoside content. The chromatography itself was carried out as described by Bush (1952) plogenin, which has always been found to be present. Some specimens have also contained a fourth substance, 'substance H', which in one sample (CB/67; RDM/1032) gathered from a single tree at Kaboji near Kontagora, in Northern Nigeria, was present in as well. These are respectively the 'savannah' and 'forest' forms of Callow et al. (1951) and are, in the extreme cases, distinguishable botanically. The seed of the two forms has also a fairly characteristic appearance to the practised eye. roughly the same amount as strophanthidol. Another plant (CB/68) in the same village was of the standard type and contained none of this substance. As yet it has not been possible to identify this 'substance H', but work in this direction is proceeding.
The 38 samples of S. 8armerto0m8 investigated proved more interesting, being divided fairly sharply into two types, one containing sarmentogenin as the only genin present linked to a deoxy sugar, and the other type containing sarverogenin The accompanying map (Fig. 2) shows the distribution of the two types. It should be noted that the collections in the neighbourhood of Katsina were made by local labour and represent hundreds of individual plants. The relative amounts of sarverogenin and sarmentogenin in the seeds of the 'forest' type vary, but in the typical form are roughly equal; so far we have found no sample of S. sarmento8ws in which sarmentogenin is completely absent. One or two samples have contained only very small amounts of glycoside, but these were gathered in an extremely unripe condition, so the observation is probably not significant. Two large samples of seed collected in Sierra Leone and the Gambia proved to be similar to the Nigerian 'savannah' type. Certain other species of Strophanthu8 have also been investigated by this method, including S. courinteresting, containing about 3% of sarverogenin, no sarmentogenin or only very slight traces, and small amounts of three unidentified substances. The authentic specimen of S. intermedius, which occurs very commonly in Angola, gave a chromatogram indistinguishable from that given by the unidentified specimen.
montii (two specimens), S. mirabili8, S. peter8ianu8, S. kombg (six specimens), S. amboensw, S. nicholsonii, S. barteri, S. preu88ii, a specimen of S. intermediu8 kindly provided by Prof. Reichstein, and a specimen from Angola which has not been satisfactorily identified, but is probably also S. intermediu8.
Of the two specimens of S. courmontii, one contained sarverogenin as the only genin attached to a 2-deoxy sugar, whilst the other was very similar to the 'forest' form ofS. sarmentoau8 except that it was rather richer in total genin content. The S. amboens?s was again similar to the 'forest' form of S. 8armen-to08u, but was considerably richer in total genin, while the S. peter8ianu8 proved similar to the 'savannah' form of S. 8armentosus. Although the differences between the two types of S. 8armentosus are rather larger than might be expected within a species, Mrl Meikle informs us that he can find no botanical justification for a division of the species as at present defined, and it has yet to be proved whether these differences are due to genetic variations or merely to the conditions under which the plants are growing. Pichon (1949) states that S. 8peciosus and S. boivinii, which have been reported by Schindler & Reichstein (1952) as containing gitoxigenin digitaloside and other unidentified substances are not Strophanthu8 species, S. 8peciosus having been placed in the monotypic genus Chri8tya, and S. boivinii, together with the closely related S. grevei, in the genus Roupellina.
No Strophanthu8 species has yet been found to contain ao much as 1 % of sarmentogenin, in contrast to strophanthidin and sarverogenin which both occur in quantities up to 3 %.
It is suggested that this extremely simple anid rapid method of investigation of Strophanthuaseeds may well be found suitable as a pharmacognostic test for seed samples to replace the sulphuric acid colour test at present employed (Mathiesen, 1928; Gilg & Schuster, 1919) , which has been found to be extremely unreliable, and largely depends on substances other than cardiac glycosides present in the seed. SUMMARY 1. A paper-chromatographic method for the identification of members of the group of cardiac aglycones has been devised.
2. This method has been applied as a routine analytical method to samples of Strophanthu8 seeds from many species.
3. The results are discussed, and a classification of the genus Strophanthus, on purely chemical grounds, is proposed.
